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ABSTRACT: 

PROBLEM TO BE SOLVED: To lower the cost and make a solar battery 
in a 

different combination usable by controlling the output voltage of the 
solar 

battery to a constant voltage after an optimum operating voltage of 
the solar 
battery is set. 

SOLUTION: After a system is actuated, a control part 6 reads in 
the output 

voltage VIN of the solar battery 1 and the output voltage 
V<SB>2</SB>N of a 

DC/DC converter 4 in each sampling cycle. In setting mode for the 
opt imum 

operating voltage Vop, the input current to the DC/DC converter 4 is 
increased 

and the output voltage of the solar battery 1 when the output voltage 
indicates 
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a maximum value is the optimum operating voltage Vop. An arithmetic 
part of 

the control part 6 compares the output voltage V<SB>2</SB>N of the 
DC /DC 

converter 4 with the output voltage V<SB>2</SB>B at last sampling 
time and sets 

the output voltage V<SB>K/SB>B of the solar battery 1 corresponding 
to 

V<SB>2</SB>B as the optimum operating voltage Vop when V<SB>2</SB>N 
becomes 

less than V<SB>2</SB>B. When V<SB>K/SB>N > Vop, the output voltage 
of the 

solar battery 1 is reduced and when V<SB>K/SB>N < Vop, . the output 
voltage of 

the solar battery 1 is increased. 
COPYRIGHT: (C) 1997, JPO 
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JPO and NCIPI are not responsible for any 
tiamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a photovoltaics control unit with the function to make 

a solar battery always generate with maximum electric power. 

[0002] 

[Description of the Prior Art] There is an I-V property shown in a solar battery at drawin g 4 , and the optimal operating 
point (Vop, lop) which shows the maximum output exists. The optimal operating point changing with how combining 
the class of solar battery or a photovoltaic cell, and receiving effect also in change of intensity of radiation or 
temperature is known. In order to obtain an output from a solar battery efficiently in a solar energy power generation 
system, it is necessary to control a solar battery near the optimal operating point. 

[0003] Drawing 5 and drawing 6 show the conventional photovoltaics structure of a system. The output power of a 
solar battery 21 is inputted into DC to DC converter 24 which consists of choke coil 24a, adversative conjunction 
prevention diode 24b, smoothing capacitor 24c, and switching transistor 24d etc. through the adversative conjunction 
prevention diode 22 and a smoothing capacitor 23, and is supplied to a load 25 as output power of DC to DC converter 
24. The output voltage of DC to DC converter 24 determines the supply voltage over the load 25 of a solar battery 21. 
Therefore, a solar battery 21 can be made to always generate near the optimal operating point by controlling the output 
voltage of DC to DC converter 24. The control approach is explained below. 

[0004] What is shown in drawing 5 is the conventional solar energy power generation system which used the optimal 
operating point control. Output power is computed by sampling the output current signal and output voltage signal of a 
solar battery 21 through the current detector 27, the electrical -potential-difference detector 28, and A/D converters 29 
and 30, the operating point is presumed from transition of output power, and DC to DC converter 24 is controlled by 
the control section 26 to approach the optimal operating point. 

[0005] What is shown in drawin g 6 is the solar energy power generation system which used fixed armature-voltage 
control. The output voltage of a solar battery 21 is set as a fixed value, and DC to DC converter 24 is controlled by the 
control section 26 to always maintain a fixed electrical potential difference also to change of intensity of radiation. 
[0006] 

[Problem(s) to be Solved by the Invention] There are the following troubles in said conventional solar energy power 
generation system. 

[0007] Since the system of drawing 5 presumes the optimal operating point from change of the output power of a solar 
battery 21, it cannot be based on the class of solar battery 21, but can obtain an output efficiently. However, there are 
troubles, like that the control approach becomes complicated or since the current detector 27 for measuring the output 
current is required and it generally constitutes using comparatively expensive components, such as shunt resistance and 
a current sensor, cost increases. 

[0008] Although the system of drawing 6 is easy also circuitry and control is also easy, a problem is in the versatility of 
a system - on the occasion of use of a solar battery 21 which needs to investigate correctly the optimal operating 
voltage of the solar battery 21 used beforehand in order to set up the output voltage of a solar battery 21, and is 
different, modification of control software is needed. 

[0009] The purpose of this invention is being able to aim at a cost cut and offering the photovoltaics control unit which 
can be used without the need for prior preparation to the solar battery with which how to combine a class and a eel 
differs moreover. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention by making the input 
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current of the DC-DC converter supplied to a load in response to the output power of a solar battery fluctuate Solar- 
battery output voltage when the output voltage of said DC-DC converter becomes max in the photovoltaics control 
device which performs the optimal operating point control of a solar battery, making the input current of said DC-DC 
converter increase in optimal operating voltage setting mode is set as the optimal operating voltage. It is characterized 
by controlling said DC-DC converter by normal operation to maintain solar-battery output voltage to said set-up 
optimal operating voltage. 
[0011] 

[Embodiment of the Invention] Drawing 1 shows the photovoltaics structure of a system containing the photovoltaics 
control unit which is one gestalt of operation of this invention. 

[0012] The output power of a solar battery 1 is inputted into DC to DC converter 4 which consists of choke coil 4a, 
adversative conjunction prevention diode 4b, smoothing capacitor 4c 5 and switching transistor 4d etc. through the 
adversative conjunction prevention diode 2 and a smoothing capacitor 3, and is supplied to a load 5 as output power of 
DC to DC converter 4. DC to DC converter 4 is controlled by the control signal from a control section 6. The output 
voltage of a solar battery 1 is detected by the electrical-potential-difference detector 7, and is inputted into a control 
section 6 through A/D converter 8. Moreover, the output voltage of DC to DC converter 4 is detected by the electrical- 
potential-difference detector 9, and is inputted into a control section 6 through A/D converter 10. CN is a photovoltaics 
control unit. 

[0013] Drawing 2 is shown for the detail of a control section 6. A control section 6 consists of memory 6b and PWM 
pulse generator 6c which memorize output voltage V2B and the optimal operating voltage value Vop at the time of a 
sampling output voltage VI B at the time of a sampling, output voltage V2N at the time of the current sampling of DC 
to DC converter 4, and last time operation part 6a, output voltage V1N at the time of the current sampling of a solar 
battery 1, and last time. DC to DC converter 4 is controlled by this gestalt with the control signal for input current 
increase and decrease. For example, the PWM pulse signal for driving switching transistor 4d in DC to DC converter 4 
is used as a control signal for input current increase and decrease. In this case, if the input current of DC to DC 
converter 4 is increased, the output current of a solar battery 1 will increase and output voltage will decrease. On the 
contrary, if an. input current is decreased, the output current of a solar battery 1 will decrease and output voltage will 
increase. 

[0014] The flow chart of drawin g 3 is used for below, and the control procedure of this gestalt is explained to it. 
[0015] By the control section 6, output voltage V IN of a solar battery 1 and output voltage V2N of DC to DC converter 
4 are read for every sampling period after a system startup (step 1). It judges whether it is the setting mode of the 
optimal operating voltage Vop (step 2), and, in the case of the setting mode of Vop, the input current of DC to DC 
converter 4 is increased. Although the output voltage of DC to DC converter 4 determines the output power of a solar 
battery 1, since the output beyond the maximum output on an output characteristic curve is not obtained, the output 
voltage of DC to DC converter 4 increases until a solar battery 1 reaches at the optimal operating point, but if the 
optimal operating point is exceeded, the output voltage of DC to DC converter 4 will start to decrease. Therefore, the 
output voltage of the solar battery 1 when the output voltage of DC to DC converter 4 shows maximum turns into the 
optimal operating voltage Vop. In operation part 6a, when it becomes V2 N<V2B last time about output voltage V2N 
of DC to DC converter 4 for every sampling period as compared with output voltage V2B at the time of a sampling 
(step 3), output voltage V1B of the solar battery 1 corresponding to V2B is set up with the optimal operating voltage 
Vop (step 4). Vop is memorized to memory 6b and present output voltage V1N and Vop of a solar battery 1 are 
henceforth compared for every sampling period (step 5). In VI N>Vop The input current of DC to DC converter 4 is 
increased, and the output voltage of a solar battery 1 is decreased (step 6). In VI N<Vop The output voltage of a solar 
battery (1) is always maintainable to the optimal operating voltage Vop what you decrease an input current and is made 
to increase the output voltage of a solar battery 1 (step 7). 

[0016] As mentioned above, the optimal operating voltage Vop of a solar battery 1 can be set up immediately after a 
system startup, and after a setup can obtain an output easy comparatively efficiently not related to how to combine the 
class of solar battery 1, and a eel by carrying out fixed armature-voltage control of the output voltage of a solar battery 
1 so that it may become the optimal operating voltage Vop. Moreover, the current detection means 27 and 29 shown in 
drawing 5 are not needed, and since an electrical-potential-difference value should just be a relative value, it is not 
necessary to require absolute precision, such as amendment of an electrical-potential-difference value, about the 
electrical-potential-difference detection means 7 and 8, and 9 and 10. Therefore, it can constitute cheaply. In addition, 
although drawing 1 showed DC to DC converter 4 of a pressure-up mold as an example, if control of an input current is 
possible, it will not restrict to this. 
[0017] 
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•[Effect of the Invention] As explained above, according to this invention, solar-battery output voltage when the output 
voltage of said DC-DC converter becomes max, making the input current of said DC-DC converter increase in optimal 
operating voltage setting mode is set as the optimal operating voltage. Since said DC-DC converter was controlled by 
"normal operation to maintain solar-battery output voltage to said set-up optimal operating voltage A current detection 
means is not needed like before, but, therefore, a cost cut can be aimed at about two electrical-potential-difference 
detection means that there should just be a relative precision. And in order to set up the optimal operating voltage in 
optimal operating voltage setting mode, it is not necessary to investigate the optimal operating voltage correctly, and 
modification of software etc. can be beforehand used without the need for prior preparation to ****** and the solar 
battery with which how to combine a class and a eel therefore differs also to the solar battery with which how to 
combine a class and a eel differs. 



[Translation done.] 
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